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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a ceramic slurry having good preparation workability and also to provide a green 
sheet which is produced from the ceramic slurry and has excellent adhesion in the thermal pressure bonding and 
superior mechanical strength. 

SOLUTION: This ceramic slurry comprises: a polyvinylacetal resin having a degree of polymerization of 300-2,400; 
ceramic powder; a phthalate-based plasticizer and a glycol-based plasticizer and/or an aminoalcohol-based plasticizer; 
and an organic solvent. 
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* NOTICES * 

JPO and NCXPI axe not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ceramic slurry characterized by coming to contain an organic solvent in the polyvinyl-acetal resin which has a degree of 
polymerization in the range of 300-2400, ceramic powder, a phthalate ester plasticizer and a glycol system plasticizer, and/or an amino 
alcohol system plasticizer list. 

[Claim 2] The green sheet characterized by coming to be produced from a ceramic slurry according to claim 1 . 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the green sheet which used a ceramic slurry and this. 
[0002] 

[Description of the Prior Art] The green sheet produced from the ceramic slurry is used for manufacture of a stacked type ceramic 
condenser. For example, ceramic powder is distributed in the organic solvent, binder resin and plasticizers, such as polyvinyl butyral 
resin, were added to this, it mixed to homogeneity with mixed equipments, such as a ball mill, and the above-mentioned green sheet 
prepared the ceramic slurry, was applied in the shape of a thin film on the base material of detachability, and was dried and produced. 
[0003] These green sheets exfoliate from the base material of the above-mentioned detachability, and are processed into a stacked type 
ceramic condenser by many processes, such as a cutting, formation of the sintered compact by the baking process, and the shipfitter of 
an external electrode degree, with coating means, such as screen printing, on a front face at formation of the layered product by many 
processes, such as formation of the internal electrode by conductive paste, a laminating, and heating sticking by pressure, and a 
predetermined configuration. Therefore, the reinforcement to which the above-mentioned green sheet can bear many processes of the 
good workability of the preparation activity of a ceramic slurry and these processings is required. 

[0004] this invention persons have indicated to JP,3-19751 1,A, JP,3-200805,A, JP,4- 175261, A, JP,4-178404,A, etc., concerning the 
above-mentioned slurry constituent for ceramic green sheets, or binder resin. 

[0005] In recent years, as for the stacked type ceramic condenser, the multi-functionalization list of electronic equipment is asked for 
the large capacity-ized miniaturization with the miniaturization. Corresponding to this, the attempt to which a green sheet is used and 
the ceramic powder of a more detailed particle size (for example, 0.5 micrometers or less) carries out coating to the shape of a thin 
film (for example, 5 micrometers or less) on the base material of detachability more is made. 

[0006] However, since pack density increases remarkably and increases the surface area similarly by reduction in a path, the amount 
of binder resin to be used increases, the viscosity of a ceramic slurry increases, and detailed ceramic powder has a possibility that the 
maldistribution of about [ making a coating process difficult ] and the ceramic powder itself may occur. Therefore, an organic solvent 
superfluous as a diluent will be added for adjustment of the above-mentioned viscosity, therefore the energy and time amount beyond 
the need are needed for the desiccation at the time of green sheet production. 

[0007] Moreover, in many processes at the time of green sheet production, although the load of the stress, such as tension and bending, 
is carried out to a thin film-like green sheet In order to grant the reinforcement which can bear such stress, what has a degree of 
polymerization high as binder resin is desirable, but although the reinforcement of a green sheet becomes high, the binder resin with a 
high degree of polymerization There is a possibility of causing adhesive agents, such as interlaminar peeling, in the laminating process 
by thermocompression bonding after that since a degree of hardness also becomes high and an adhesive property falls, in order to 
avoid this, when a superfluous plasticizer is blended, it deforms at the time of thermocompression bonding, and there is a trouble that a 
desired laminating sheet is hard to be obtained. 
[0008] 

[Problem(s) to be Solved by the Invention] The place which this invention is made in view of the above-mentioned fact, and is made 
into the purpose is to offer the green sheet which was excellent in the adhesive property at the time of the thermocompression bonding 
using a ceramic slurry and this with good preparation workability, and was excellent in the mechanical strength. 
[0009] 

[Means for Solving the Problem] The ceramic slurry of invention according to claim 1 comes to contain an organic solvent in the 
polyvinyl-acetal resin which has a degree of polymerization in the range of 300-2400, ceramic powder, a phthalate ester plasticizer and 
a glycol system plasticizer, and/or an amino alcohol system plasticizer list. 

[0010] It comes to produce the green sheet of invention according to claim 2 from the ceramic slurry of invention according to claim 

[001 1] If the reinforcement needed less than by 300 at the time of green sheet production is not discovered, and a crack goes into the 
obtained green sheet, or it is easy to damage the polymerization degree of the polyvinyl-acetal resin used by the ceramic slurry of this 
invention and it exceeds 2400, since the viscosity of a ceramic slurry will become high too much, the dispersibility of ceramic powder 
is bad, and since a homogeneous slurry is not obtained, it is limited to the above-mentioned range. 

[0012] Although not limited, if many [ not much ], since the glass transition temperature of polyvinyl-acetal resin falls, flexibility 
becomes strong too much and the handling nature of a green sheet will worsen, especially the content rate of the acetyl group of the 
above-mentioned polyvinyl-acetal resin is less than [ 20 mol % ] preferably. 

[0013] Moreover, although not limited, since polyvinyl-acetal resin will serve as water solubility if not much small, the content ratio of 
a residual hydroxyl group will become small if it is the not much large degree of acetalization, and the dispersibility of ceramic 
powder falls, especially the degree of acetalization of the above-mentioned polyvinyl-acetal resin is about 55-80 mol % preferably. 
[0014] the above-mentioned polyvinyl-acetal resin is the mixture of two or more kinds of polyvinyl-acetal resin with which degrees of 
polymerization differ, and an appearance degree of polymerization may consist of polyvinyl-acetal resin which has the appearance 
degree of polymerization with which may be ** and the range of 300-2400 comes to acetalize two or more kinds of polyvinyl-alcohol- 
resin mixture with which degrees of polymerization differ in the range of 300-2400. 

[0015] The mixed ratio of the above-mentioned polyvinyl-acetal resin mixture will not be limited especially if the above-mentioned 
appearance polymerization degree is fulfilled. Such polyvinyl-acetal resin can add an aldehyde in a polyvinyl-alcohol-resin water 
solution, and can compound it by the acetalization reaction according to a conventional method. 

[0016] When what polymerization degree has in the range of 200-3500 since solubility [ as opposed to / when composition is difficult 
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for what has polymerization degree not much low / the polyvinyl alcohol resin used / and it becomes not much high / water ] falls, the 
viscosity of a water solution becomes high too much and an acetalization reaction becomes difficult is desirable and two or more kinds 
are mixed, the appearance polymerization degree of polyvinyl alcohol resin is limited to the range of 300-2400. The reason limited to 
the range of the above-mentioned appearance degree of polymerization is based on the same reason as the degree of polymerization of 
the polyvinyl -acetal resin described above. 

[0017] The solubility to water is low less than [ 75 mol % ], it is desirable that whenever [ saponification ] is in the 75-99.8-mol range 
of % since composition is difficult for the thing exceeding 99.8-mol %, and whenever [ saponification / of the above-mentioned 
polyvinyl alcohol resin ] is used as polyvinyl alcohol resin which has the degree of polymerization or appearance degree of 
polymerization which is independent or describes above the polyvinyl alcohol resin in the above-mentioned range combining two or 
more sorts in the range of 300-2400. 

[0018] Although not limited especially as an aldehyde used for an acetalization reaction For example, formaldehyde (a 
paraformaldehyde is included), an acetaldehyde (a PARAASETO aldehyde is included), Propionaldehyde, a butyraldehyde, amyl 
aldehyde, a hexyl aldehyde, A heptyl aldehyde, a 2-ethylhexyl aldehyde, a cyclohexyl aldehyde, A furfural, glyoxal, glutaraldehyde, a 
benzaldehyde, 2-methyl benzaldehyde, 4-methyl benzaldehyde, a p-hydroxy benzaldehyde, an m-hydroxy benzaldehyde, 
phenylacetaldehyde, beta-phenyl propionaldehyde, etc. are mentioned. Although these aldehydes may be used independently, two or 
more sorts may be put together and used together. Especially, an acetaldehyde and/or a butyraldehyde are used suitably. 
[0019] Since contraction at the time of sintering the green sheet which the viscosity of a ceramic slurry will become high if many [ the 
flexibility of the green sheet obtained since the coating weight to ceramic powder will decrease, if there are not much few contents of 
the above-mentioned polyvinyl alcohol resin in a ceramic slurry and a binding property fall, and it becomes easy to generate a crack in 
a green sheet at the time of sintering and / not much ], the dispersibility of ceramic powder falls, and is obtained becomes large, it is 
about 3 - 1 5 % of the weight preferably. 

[0020] Especially as the above-mentioned ceramic powder, although not limited, powder, such as an alumina, a zirconia, an aluminum 
silicate, titanium oxide, a zinc oxide, barium titanate, a magnesia, sialon, a spinel mullite, glass ceramics, silicon carbide, silicon 
nitride, and alumimium nitride, is mentioned, for example. Although these may be used independently, two or more sorts may be put 
together and used together, the above-mentioned ceramic powder - a MgO-Si02-CaO system, B-203-Si02 system, PbO-B203-Si02 
system, and 20CaO-Si02-MgO-B3 system - or - Glass frits, such as a PbO-Si02-B-203-CaO system, may be added. 
[0021] Although especially the particle size of the above-mentioned ceramic powder is not limited, for example as an object for 
production of a thin layer ceramic green sheet (5 micrometers or less in thickness), a particle 0.5 micrometers or less is used suitably. 
[0022] Since not much many contents of the above-mentioned ceramic powder in a ceramic slurry have a possibility of viscosity 
becoming high too much, and the kneading nature of a ceramic slurry falling, and causing a maldistribution when the handling nature 
at the time of the viscosity of a ceramic slurry becoming low too much, and producing a green sheet, if not much few may worsen and 
there are, they are 30 - 80 % of the weight preferably. 

[0023] Although it is not limited as the above-mentioned phthalate ester plasticizer especially if excelled in compatibility with 
polyvinyl-acetal resin, dibutyl phtalate, a dioctyl phthalate, diisodecyl phthalate, phthalic acid benzyl butyl ester, etc. are mentioned, 
for example. Although these can also be used independently, it may be used together combining two or more sorts. 
[0024] Although it is not limited as the above-mentioned glycol system plasticizer especially if excelled in compatibility with 
polyvinyl-acetal resin, ethylene glycol, a diethylene glycol, triethylene glycol, hexamethylene glycol, a polyethylene glycol, a 
glycerol, butyl phthalyl glycolate, triethylene glycol-2-ethyl butyrate, etc. are mentioned, for example. Although these can also be used 
independently, it may be used together combining two or more sorts. 

[0025] Although it is not limited as an amino alcohol system plasticizer especially if excelled in compatibility with polyvinyl-acetal 
resin For example, N and N-JIMECHIRI ethanolarnine, N, and N-jetty RIETA Norian amine, N and N- a jib — dust ethanolamine and 
N-(beta-aminoethyl) ethanolamine — N-methylethanol amine, N-methyldiethanolamine, N-ethyl ethanolamine, N-n-butyl 
diethanolamine, N-t-butyl ethanolamine, N-t-butyl di ethanolamine, N-(beta-aminoethyl) isopropanolamine, N, and N-diethyl 
isopropanolarnine etc. is mentioned. Although these can also be used independently, it may be used together combining two or more 
sorts. 

[0026] Although it is not set up according to the class of the polyvinyl-acetal resin used and plasticizer etc. and is not especially 
limited, since the handling nature at the time of the required plasticization effectiveness not appearing if not much few, but the 
viscosity of a ceramic slurry becoming low too much if many [ not much ], and producing a green sheet worsens, the total content of 
the above-mentioned plasticizer in a ceramic slurry is 0. 1 - 1 0 % of the weight preferably. 

[0027] Among the above-mentioned plasticizers, since the content of a glycol system plasticizer and/or an amino alcohol system 
plasticizer has a possibility that it will be easy to absorb moisture if many [ not much ], and the flexibility of a green sheet may change 
by the passage of time, it is desirable among the total content of the above-mentioned plasticizer that it is 10 or less % of the weight. 
[0028] Although the above-mentioned organic solvent dissolves polyvinyl-acetal resin, it is not made to contain in order to endow 
moderate kneading nature with a ceramic slurry and it is not limited especially, an acetone, a methyl ethyl ketone, a methanol, ethanol, 
n-propanol, isopropanol, n-butanol, toluene, a xylene, etc. are mentioned, for example. Although these may be used independently, 
two or more sorts may be put together and used together. 

[0029] Although it is not decided according to the class of polyvinyl-acetal resin used etc. and is not especially limited, since solubility 
required for kneading may be hard to be demonstrated when not much few, the viscosity of a ceramic slurry may become low when 
many [ not much ], and the handling nature at the time of producing a green sheet may worsen, the content of the above-mentioned 
organic solvent in a ceramic slurry is about 20 - 80 % of the weight preferably. 

[0030] The ceramic slurry of this invention may be made to contain a dispersant, lubricant, a deflocculatant, a wetting agent, an 
antistatic agent, a defoaming agent, etc. if needed. 

[003 1] After degassing processing of the above-mentioned ceramic slurry is carried out if needed, it is applied in the shape of a thin 
film on detachability base materials, such as a polyester resin film by which mold release processing was carried out, and a stainless 
steel plate, and is heated, an organic solvent is vaporized and it dries, and from a detachability base material, the green sheet of this 
invention exfoliates, and is removed and produced. 

[0032] Since the ceramic slurry of this invention presents moderate viscosity, without coming to contain an organic solvent in the 
polyvinyl-acetal resin which has a degree of polymerization in the range of 300-2400, ceramic powder, a phthalate ester plasticizer and 
a glycol system plasticizer, and/or an amino alcohol system plasticizer list, and using a superfluous plasticizer and a superfluous 
organic solvent for them as mentioned above, its preparation workability is good and it shows the outstanding coating nature. 
Furthermore, since the green sheet obtained has the outstanding mechanical strength even if it is a sheet by which coating was carried 
out ultra-thin, it is excellent also in the handling nature at the time of processing of a green sheet, and can expand the application 
remarkably as what makes it large capacity and responds to the need to precision electronic parts, such as a small multilayer ceramic 
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capacitor. 

[0033] Without the ceramic slurry of this invention using a plasticizer and an organic solvent with the superfluous above About the 
reason for giving the green sheet which has good preparation workability and coating workability and has the outstanding mechanical 
strength the configuration of the above-mentioned polyvinyl-acetal resin — carrying out — as a plasticizer — a phthalate ester 
plasticizer — by making this use together a glycol system plasticizer and/or an amino alcohol system plasticizer rather than being 
independent Plasticization moderate to this polyvinyl-acetal resin is realized, and it is thought mat it is based on the dispersibility in 
the slurry constituent of the polyvinyl-acetal resin of a high degree of polymerization being raised. 

[0034] The above-mentioned polyvinyl-acetal resin in the ceramic slurry of this invention Even if the above-mentioned polyvinyl- 
acetal resin is the mixture of two or more kinds of polyvinyl-acetal resin with which degrees of polymerization differ and an 
appearance degree of polymerization is in the range of 300-2400 Moreover, it comes to acetalize two or more kinds of polyvinyl- 
alcohol-resin mixture with which degrees of polymerization differ [ the above-mentioned polyvinyl-acetal resin ]. Even if an 
appearance degree of polymerization consists of polyvinyl-acetal resin in the range of 300-2400, the same operation effectiveness is 
done so for the reason described above. 

[0035] Since it comes to produce the green sheet of this invention from the ceramic slurry of above-mentioned this invention, it can 

demonstrate the outstanding engine performance described above. 

[0036] 

[Embodiment of the Invention] Hereafter, although this invention is explained in accordance with an example, this invention is not 
limited only to these examples. 
[0037] (Example 1) 

[Preparation of polyvinyl-acetal resin] Polyvinyl alcohol [ 98% of] 193g is added to 2900g of pure water a degree of polymerization 
800 and whenever [ saponification ], and it stirred for about 2 hours and was made to dissolve at the temperature of 90 degrees C. Hie 
obtained water solution was cooled at 28 degrees C, 20g of hydrochloric acids of 35 % of the weight of concentration and n- 
butyraldehyde 1 1 5g were added to this, solution temperature was cooled at 20 degrees C, this temperature was held, the acetalization 
reaction was performed, after reaction termination, according to the conventional method, it neutralized, rinsed and dried and 
polyvinyl-acetal resin was prepared as white powder. 

[0038] When the obtained polyvinyl-acetal resin was dissolved in dimethylsulfoxide (DMSO-d6) and the degree of acetalization was 
measured using the nuclear-magnetic-resonance spectral method (13 C-NMR), the degree of acetalization was 68-mol %. 
[0039] [Production of a ceramic slurry] The obtained polyvinyl-acetal resin 10 weight section is added to the partially aromatic solvent 
of the toluene 30 weight section and the ethanol 15 weight section, and is stirred and dissolved in it, and further, as a plasticizer, the 
dibutyl phthalate 5 weight section and the N-(beta-aminoethyl) ethanolamine 0.5 weight section were added, and were stirred and 
dissolved. The barium titanate powder (0.4 micrometers of mean diameters) 1 00 weight section was added to the obtained solution as 
ceramic powder, it mixed with the ball mill for 36 hours, and the ceramic slurry was produced. 

[0040] [Production of a green sheet] After having applied the obtained ceramic slurry on the polyester resin film by which mold 
release processing was carried out, forming the paint film with a thickness of 8 micrometers and being air-dry for 30 minutes in 
ordinary temperature, stoving was carried out at 60-80 degrees C with hot air drying equipment for 1 5 hours, the organic solvent was 
vaporized, and the green sheet with a thickness of 5 micrometers was produced. 

[0041] (Examples 2 and 3, examples 1 and 2 of a comparison) The degree of polymerization of the polyvinyl alcohol resin for 
polyvinyl-acetal resin composition, and whenever [ saponification ], except having changed the class, the degree of acetalization, and 
the appearance degree of polymerization of the aldehyde used at the acetalization reaction, as shown in Table 1, like the example 1, the 
ceramic slurry was prepared and the green sheet was produced. 

[0042] (Example 4) Polyvinyl alcohol [ 88% of] 210g is added [ a degree of polymerization 300 and whenever / saponification ] to 
3 lOOg of pure water whenever [ polyvinyl alcohol 40g, degree-of-polymerization 2000, and saponification ] (appearance degree of 
polymerization 1500), and it stirred for about 2 hours and was made to dissolve at the temperature of 90 degrees C. [ 88% of] The 
obtained water solution was cooled at 28 degrees C, 330g of hydrochloric acids of 35 % of the weight of concentration and n- 
butyraldehyde 150g were added to this, solution temperature was cooled at 20 degrees C, this temperature was held, the acetalization 
reaction was performed, and the resultant was deposited. Then, held solution temperature at 30 degrees C for 5 hours, the reaction was 
made to complete, it neutralized, rinsed and dried according to the conventional method, and polyvinyl-acetal resin (degree of 
acetalization: 59-mol %) was prepared as white powder. Using the obtained polyvinyl-acetal resin, like the example 1, the ceramic 
slurry was prepared and the green sheet was produced. 

[0043] The polymerization degree of the polyvinyl alcohol resin for polyvinyl-acetal resin composition, (Examples 5 and 6, examples 
3 and 4 of a comparison) In the class, the degree of acetalization, and the appearance degree-of-polymerization list of the aldehyde 
used at the acetalization reaction, whenever [ saponification ] as the preparation approach of polyvinyl-acetal resin The acetalization 
reaction was performed after mixing two kinds in the phase of polyvinyl alcohol resin (in the column of the polyvinyl alcohol resin of 
synthetic powder), duplex writing of a degree of polymerization and whenever [ saponification ] was carried out, and O mark showed 
to the polyvinyl alcohol column of the blend approach - things - like the example 1, except prepared polyvinyl-acetal resin, prepared 
the ceramic slurry, and produced the green sheet. 

[0044] (Example 7) Polyvinyl alcohol [ 88% of] 250g is added to 3100g of pure water a degree of polymerization 300 and whenever 
[ saponification ], and it stirred for about 2 hours and was made to dissolve at the temperature of 90 degrees C. The obtained water 
solution was cooled at 28 degrees C, 300g of hydrochloric acids of 35 % of the weight of concentration and n-butyraldehyde 320g 
were added to this, solution temperature was cooled at 20 degrees C, this temperature was held, the acetalization reaction was 
performed, and the resultant was deposited. Then, held solution temperature at 30 degrees C for 5 hours, the reaction was made to 
complete, it neutralized, rinsed and dried according to the conventional method, and polyvinyl-acetal resin (degree of acetalization: 
60-mol %) was prepared as white powder. 

[0045] Moreover, polyvinyl-acetal resin (degree of acetalization: 60-mol %) was prepared as white powder like the above using 88% 
of polyvinyl alcohol a degree of polymerization 2000 and whenever [ saponification ]. : (degree of polymerization 300) (degree of 
polymerization 2000) was mixed by 16:84 (weight ratio), and two kinds of polyvinyl-acetal resin with which the acquired degrees of 
polymerization differ was made into the appearance degree of polymerization 1500. Using the mixed above-mentioned polyvinyl- 
acetal resin, like the example 1 , the ceramic slurry was prepared and the green sheet was produced. 

[0046] The polymerization degree of the polyvinyl alcohol resin for polyvinyl-acetal resin composition, (Examples 8 and 9, examples 
5 and 6 of a comparison) In the class, the degree of acetalization, and the appearance degree-of-polymerization list of the aldehyde 
used at the acetalization reaction, whenever [ saponification ] as the preparation approach of polyvinyl-acetal resin The acetalization 
reaction was performed after mixing two kinds in the phase of polyvinyl alcohol resin (in the column of the polyvinyl alcohol resin of 
synthetic powder), duplex writing of a degree of polymerization and whenever [ saponification ] was carried out, and O mark showed 
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to the polyvinyl alcohol column of the blend approach — things - like the example 1 , except prepared polyvinyl-acetal resin, prepared 
the ceramic slurry, and produced the green sheet. 

[0047] The approach shown below estimated the reinforcement of a green sheet and the adhesive property which were acquired in 
examples 1-9 and the examples 1-6 of a comparison. The evaluation result was shown in Table 1 . 
[0048] 1. Reinforcement (Green Sheet) 

The stress at the time of fracture was measured using the tension tester (the Shimadzu Corp. make, "autograph") by the measurement 
temperature of 20 degrees C, and speed-of-testing the Measuring condition for /of 10mm. 
[0049] 2. Adhesive Property (Green Sheet) 

the organoleptics which carry out the laminating of the green sheet cut on 10cm square on a ten-sheet pile, the temperature of 70 
degrees C, the pressure of 150kg/cm2, and the thermocompression bonding conditions for [ time amount ] 10 minutes, and make 
viewing a subject for the adhesive property between layers — O: — interlaminar peeling was not accepted at all but the three-stage of 
** ** in which quite many what is pasted up firmly, things in which a part of **:interlaminar peeling was accepted, and x: interlaminar 
peeling were accepted estimated. 



[0050] 
[Table 1] 
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[0051] Each ceramic slurry of examples 1-9 had good preparation workability, showed the engine performance which was excellent 
also in both the reinforcement of a green sheet and adhesive properties that were acquired, and showed good balance while it showed 
the outstanding coating nature. On the other hand, viscosity was high, each ceramic slurry of the examples 1-6 of a comparison had the 
bad dispersibility of ceramic powder, and it was [ neither the reinforcement of a green sheet nor an adhesive property ] enough as a 
result. 
[0052] 

[Effect of the Invention] Without using a superfluous plasticizer and a superfluous organic solvent, since the ceramic slurry of 
invention according to claim 1 is constituted as mentioned above, preparation workability is good and has the outstanding coating 
nature. 

[0053] Since it combines and has high **** breaking strength and an adhesive property between layers since the green sheet of 
invention according to claim 2 is constituted as mentioned above, and it has the outstanding mechanical strength even if it is a sheet by 
which coating was carried out ultra-thin, it is excellent also in the handling nature at the time of processing of a ceramic green sheet, 
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and can expand the application remarkably as what makes it large capacity and responds to the need to precision electronic parts, such 
as a small multilayer ceramic capacitor. 

[Translation done.] 
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